. The microstructure of the DOE Figure S2 . The schematic of DOE's fabrication process Figure S3 . Images of the precursors, CND powders and purified CND powders. Figure S14 . The relaxation and transition model scheme of the excited CNDs. The carriers in different states are characterized by the decay rate (k1, k2, k3). S3: excited state, S2: non-luminous surface state, S1: luminous surface state, S0: ground state. Firstly, the electrons of ground state (S0) will excite into S3 state, then the electrons release to S2 and S1 state via optical photon scattering within 1.49 ps. The PL QY of the CNDs is about 57%, thus 43% electrons are trapped by non-luminous surface state (S2 state), and others are trapped by luminous surface state (S1). The electrons in S2 and S1 state will undergo non-radiative transition (148.03ps) and radiative transition to S0 state (1.85 ns)
